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$\lambda$ $F$ [ 1]
$\bullet$ .
$\bullet$
$\bullet$ $T$ $\cup$ $Tarrow U$







$\bullet$ $x$ $T$ X $\cup$ X $x$ $x$
$\lambda x.X$ $Tarrow U$
$\bullet$ X $Tarrow\bigcup$ $Y$ $T$ $XY$ $\cup$
$\bullet$ X $T$ $t$
At X $\Pi t.T$
$\bullet$ X $\Pi t.T$ $\cup$ XU $T[U/t]$
$\alpha$ $\lambda x.X\triangleright\lambda y.X[y/x|$ At X $\triangleright Au.X[u/t]$
$\beta$ $(\lambda x.X)Y\triangleright X[y/x]$ (At. $X$ ) $T\triangleright X[T/t]$
$\alpha$




$\bullet$ $T$ $\Pi$ $\Pi t.T$




$\bullet$ $x$ X $\lambda x.X$
$\bullet$ X $Y$ XY
$\bullet$ X $\Pi$ $\Lambda t.X$










$(\lambda x.X)Y$ $\lambda x.X\in T$
rank$((\lambda x.X)Y ):=(rank(T)$
(At. $X$ ) $T$












$\Gamma\vdash X:T$ X $T$
$\Gamma$ $x$ : $T$ $x$ $T$
$x:T\vdash x:T$
\rightarrow $\underline{(x:}$A $’$ ) $\Gamma\Gamma$ $\vdash\vdash$ $\lambda x.X:X$: $ABarrow B$
82
\rightarrow $\ovalbox{\tt\small REJECT}’\Delta\vdash YAy:B\Gamma\vdash yX_{1}\cdots X_{n}Cx:A^{:}arrow B,\Gamma,\triangle\vdash xYX_{1}\cdots X_{n}:C^{:}$
$X_{1}$ $X_{n}$ $y$
$\Pi$ $\frac{\Gamma\vdash X:A}{\Gamma\vdash\Lambda t.X:\Pi t}$
A
$\Gamma$ $t$
\Pi $\ovalbox{\tt\small REJECT} y:A[T/.t]’\Gamma\vdash yX\cdot.\cdot\cdot.X_{n}.\cdot Bx:\Pi tA\Gamma\vdash xTX_{1}^{1}\cdot X^{n}:B$
,
$X_{1}$ $X_{n}$ $y$
$\ovalbox{\tt\small REJECT}\Delta\vdash Y:A(x:A,)\Gamma..\vdash X_{n^{0}}\cdots X_{n}:B\Gamma,\triangle\vdash(\lambda x.X_{0})YX_{1}\cdot X:B$
$X_{1}$ $X_{n}$ $x$
\Pi $\ovalbox{\tt\small REJECT}’\triangle\vdash\Lambda t.Y:_{\Gamma,\Delta\vdash(\Lambda tY)TX_{1}\cdots X}\Pi t.Ax:.\Pi t.A\Gamma\vdash_{n}x_{:}T_{B}X_{1}\cdots X_{n}:B$
$X_{1}$ $X_{n}$ $x$
2.1.2









$\bullet$ \rightarrow $Tarrow U$ $d$
$T$ $\cup$ $d’$ $d”$
$d$ $:= \max\{d’+1 , d^{v}\}$
$T$ $\cup$ $Tarrow U$
$Tarrow U$ $d”’$
$d$ $:= \max$ { d’ $+1$ , $d$ “, $d^{\prime u}$ }











































(At. $X$ ) $T$ $\triangleright$ $(\lambda x.xT)\Lambda t.X$
$\Pi$
$\Pi$
$\lambda x$ . $\cdots l$ $\lambda$
$x$ $x$
I
I \rightarrow $\Pi$ I \rightarrow $\Pi$ I
I
5.2
I I \rightarrow $\Pi$
\rightarrow $\Pi$
$C[D[\lambda y.X]]$ $\triangleright$ $C[\lambda y.D[X]]$
87








$C[D[xX_{1}\cdots X_{n}]]$ $\triangleright$ $C[xD[X_{1}]\cdots D[X_{n}]]$
$D[X_{1}]\cdots D[X_{n}]$
$D[X_{1}]$ $D[X_{n}]$ $\overline{D[X_{1}]}$ $\overline{D|X_{n}]}$
$C[x\overline{D[X_{1}]}\cdots\overline{D[X_{n}]}]$











I $x$ $J$ $Q$
o







$\frac{T^{\theta}\prime(\Pi t.T.’),\Gamma’’\vdash A}{\Pi tT\Gamma\vdash A}$ I:









$Q$ $Q$ $\Delta\vdash\Pi t.T$
$Q$ $t$ $\theta$
$Q_{:}$ $P_{:}’$
:. $T^{\theta},$ $(\Pi t.T’)\Gamma’’\vdash A$








$\frac{\Gamma’\vdash T^{\theta}T^{\theta},\Gamma’\vdash A’}{\Gamma’\vdash A}h<h$
$Q^{\theta}$ $T^{\theta}$ rank $(T^{\theta})$ $P$
$\Pi t.T$ $T^{\theta}$ }$r$
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5.5.2
$x$ $A_{1}arrow\cdots A_{j}arrow B$
$Q$ $P$
: :.





















$\ovalbox{\tt\small REJECT}_{A_{1}^{2}arrow A^{j}arrow B-\vdash A^{i+1}arrow A^{j}arrow B}\sim\vdash A_{1}Aarrow.\cdot.\cdot$. $A_{j}arrow B\sim\vdash A_{i+1}arrow\cdot.\cdot.\cdot$.$ _{j}arr w B’$,I
:




$\ovalbox{\tt\small REJECT}’,A_{1,\prime}A_{i-1}^{1}\Delta\vdash A_{i}arrow\cdots A_{j}arrow BA_{1.\prime}..\cdots A_{i}\Delta\vdash A_{i+1}arrow\cdot.\cdot\cdot A_{j}arrow B$
:
$\Delta\vdash A_{1}arrow\cdots A_{j}arrow B$
$C$ $A_{i+1}arrow\cdots A_{j}arrow B$





$\sim\vdash A_{i}$ $A_{1}$ , $\cdots\prime A_{i}$ , $\Delta\vdash C$
$\sim\vdash_{:}^{:^{1}}A_{1}P\frac{\Gamma’\vdash^{:}A_{i}A_{1\prime\prime}A_{i\prime}\Gamma’\vdash^{:}C}{A_{1,\prime}A_{i-1\prime}\Gamma’\vdash_{:}C}<h$
$\ovalbox{\tt\small REJECT}_{\Gamma\vdash C}\Gamma’\vdash A_{1}A_{1},\Gamma’\vdash Ch<h$
$h$
$Q$ \rightarrow $i$ $k$ ’
$Q$ $A_{k+1}arrow\cdots B\vdash A_{k+1}arrow\cdots B$






$\frac{\sim\vdash^{:}A_{j}\frac{T^{\theta}\prime\sim\vdash C}{\Pi t.T\sim\vdash C\Pi t.T\prime-\vdash C\prime}}{A_{j}arrow}$
$P_{1}$ :
: :.
$\ovalbox{\tt\small REJECT}-\vdash A_{1}A_{2}arrow\cdot.\cdot.\cdot$.$A_{j}arrow\Pi t..T\sim\vdash CA^ 2}arrow A^{j}arrow\Pi tT\sim\vdash C’$, I
:
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